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By Ira H. Abbott

INTROIIJCTION

Pressure-distribution measurements were made ~% the request of
the Materiel Division, U.S. Army Alr Corps, on a 24-inch chord model
equipped with a Fowler flap und wubidtted by the Cunsolidsted
Alrcraft Corporation. The teuts were made in the Lioagley twe-
dimensional tumnel at a Reynolds mamber of mbout 6,000,00C.

The model is of a section of the Davis wing for the XB-32 ailrplane
and lg described in reference 1. The Lubos for the pressure orifices
in the flap were remuved for the tests of reoference 1 to prevent
posslble interforence with the flow throusgh the slot. These tubes
wore replaced for the pressure=-dl.tributiocn tests in essentially the
same mannel’ as when recelved except that smaller dliameter tube:s were
used to minimize pnsnible intererocnce elffects.

RESULYTS AND DISCULSICN

Prespure-distribution dlagrams for several angles cf attack, and
flap deflections of 0°, 20%, and 40“ are preseniled in figures 1 to 16.
Pressures are plotied directly as obtained from the manometer in terms
of 1/2-inch units of carbon tetrachloride. The abucissa is the
measured projection on the chord line of the pressure orlficea. The
values of the corrected dynamic pressure ¢ =nd the impact pressure
level in terms of the sase units are given on each figure. The static
Pressure level is obtained by adding the value of g +to the impact

pregssure level. The value (%)2, where v 18 the local veloclty

and V 1is the free-stream velceity, is obtained by dividing the local
Pressure, moasured from the impact pressure level, by the value of q.
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The normal-force coefficisnt ON, as 'o‘bta.in'ed by integration

of the pressure dlagrsms, is given on each figure, These normal-

force coefficlents are in reascnable agreement with the lift coeffi-

cients presented in reference 1 except rear ths maximum lifts with

flap deflecteds The present tests indicate lower values of the

meximum 1ift coefficlent than those presented in reference 1 and

this 1s thought to be caused by the interference of the pressure tubes >
on the flap. At each flap @sflection the pressure distribution

proesented at the higheat angle of attack was taken at or very close

to maximmm 1lift,

Moment coefficienta about th® guarter-chord point Cm, /b are

also presented as obtained by integration of the diagrama. These
moment coefflciemnts do not contaln the coupcnent of moment due to
the chord force which may be appreciable, especially for the flap-
defloected conditlons. This component of moment may be cbtalned by
replotting the diagrams agrinai displacement c-f the crifices
perpendicular- to the cluord.

Langley Memorial. Aeruvnautical Leboratory,
National Advisory Ccmmittee for Aercnautica,
Lengley Field, Va., Jamuary 17, 19k2,
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CONSOL IDATED AIRCRAFT CO. MODEL
SECTION OF THE DAVIS WING

2L~ INCH CHORD

FLAP RETRACTED
ANGLE OF ATTACK, 2.0 DEG.

q= 15,82 UNITS

IMPACT PRESSURE LEVEL, 15 UNITS
REYNOLDS NUMBER, 6.16 MILLION
CN & .38

mesq = <023
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" CONSOL IDATED AIRCRAFT CO. MODEL

SECTION OF DAVIS WING

2li=INCH CHORD

FLAP RETRACTED

ANGLE OF ATTACK, L.l DEG.

q = 15.82 UNITS
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CONSOL IDATED AIRCRAFT CO. MODEL
SECTION OF DAVIS WING

2h-INCH CHORD

FLAP RETRACTED .

ANGLE OF ATTACK, 6.1 DEG.

q = 15.82 UNITS

IMPACT PRESSURE LEVEL, I5 UNITS
REYNOLDS NUMBER, 6.16 MILL ION
Cn= 791
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CONSOL IDATED AIRCRAFT CO. MODEL
SECTION OF DAVIS WING
2L -1NCH CHORD
FLAP RETRACTED
ANGLE OF ATTACK, 8.1 DEG.
q = 15.82 UNITS
IMPACT PRESSURE LEVEL, |5 UNITS
REYNOLDS NUMBER, 6.16 MILLION
CN= <921

e o B ) Cuc/4= -.026
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CONSOL IDATED AIRCRAFT CO. MODEL
SECTION OF DAV!IS WING

2li= INCH CHORD

FLAP RETRACTED

ANGLE OF ATTACK, 12.2 DEG.

q = 15.82 UNITS

IMPACT PRESSURE LEVEL, 5 UNITS
REYNOLDS NUMBER, 6.13 MILLION
Cn= 1.297

Cag/gs -.083




CONSOL IDATED AIRCRAFT CO. MODEL
SECTION OF DAVIS WING

2l iNCH CHORD

FLAP DEFLECTED 20 DEG..

ANGLE OF ATTACK, -8.1 DEG.
q = 15.82 UNITS

IMPACT PRESSURE LEVEL, 15 UNITS

REYNOLDS NUMBER, 6.13 MILLION

CN: -.067
Clc/4= - 175
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CONSOLIDATED AIRCRAFT CO., MODEL

SECTION OF DAVIS WING
2= INCH CHORD
FLAP DEFLECTED 20 DEG.

ANGLE OF ATTACK, -2 DEG.

q « 15.82 UNITS

IMPACT PRESSURE LEVEL, 15 UNITS
REYNOLDS NUMBER, 6.13 MILLION

Cy= .683
C-c/4= -. 185
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CONSOL IDATED AIRCRAFT CO. MODEL
SECTION OF DAVIS WING

2l4=INCH CHORD

FLAP DEFLECTED 20 DEG.

ANGLE OF ATTACK, L.t DEG.

9 x 15.82 UNITS

IMPACT PRESSURE LEVEL, 15 UNITS
REYNOLDS NUMBER, 6.13 MILLION
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2}1<INCH CHORD
FLAP BEFLECTED 20 DEG.
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CONSOL IDATED AIRCRAFT CO. MODEL
SECTION OF DAVIS WING

2)-INCH CHORD

FLAP DEFLECTED 20 DEG.

ANGLE OF ATTACK, 12.3 DEG.

q = 15.82 UNITS

IMPACT PRESSURE LEVEL, 12 UNITS
REYNOLDS NUMBER, 6.08x!0

Cns= 1.979

C-c/4= -.25‘
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CONSOLIDATED AIRCRAFT CO. MODEL
SECTION OF DAVIS WING

2lL-INCH CHORD

FLAP DEFLECTED 40 DEG.

ANGLE OF ATTACK, -17.3 DEG.
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SECTION OF DAVIS WING
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CONSOL IDATED AIRCRAFT CO. MODEL
SECTION OF DAVIS WING
2)4-1NCH CHORD

FLAP DEFLECTED LO DEG.
ANGLE OF ATTACK, 8.1 DEG.
qQ = 15,82 UNITS

IMPACT PRESSURE LEVEL, 15
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